Canine cardiac Purkinje cells contain both L-and T-type calcium currents, yet the single Ca2' channels have not been characterized from these cells. Additionally, previous studies have shown an overlap between the steady-state inactivation and activation curves for L-type Ca2' currents, suggesting the presence of L-type Ca2' "window" current. We used the on-cell, patch-clamp technique to study Ca'+ channels from isolated cardiac Purkinje cells. Patches contained one or more Ca2' channels 75% of the time. L-type channels were seen in 69%1 and T-type channels in 73% of these patches. With 110 mM Ba2à s the charge carrier, the conductances of the L-and T-type Ca2' channels were 24.2±0.8 pS (n=9) and 9.0±0.5 pS (n=8), respectively (mean±SEM 
The bath solution was connected to ground via a 150 mM KCl/agar bridge and a Ag/AgCl half-cell electrode. Electrical contact with the pipette solution was via a chlorided silver wire. The electrode potential was adjusted to give a zero current between the pipette solution and the bath solution immediately before attempting to make a patch. Gigaohm seals between the pipette and single Purkinje cells were obtained by applying gentle suction to the pipette after contacting the cell membrane. Seal resistances for these experiments ranged between 10 and 100 Gfl.
Single-channel currents were studied in the on-cell patch configuration by using a patch-clamp amplifier (List EP-7, Darmstadt, FRG). Voltage-clamp protocols were generated and single-channel currents recorded using a 12- Figure 2 . The pipette solution contained 110 mM BaCl2, and Bay K 8644 (5 ,uM) was added to the bath solution to prolong the channel openings. As the membrane patch was clamped to more positive potentials, the channel tended to open earlier and for longer durations. This is best demonstrated in Figure 3 , where the probability that the channel shown in Figure 2 Examples of L-type Ca2+ channel recordings, when Ca21 (110 mM) is used as the charge carrier in the pipette, are shown in Figure 6 . Figure 8 . The I-V relation was linear. The conductance of the T-type channels was 9.0+0.5 pS (n=8) with Ba21 (110 mM) as the charge carrier and 8.4 pS (n=2) with Ca2+ (110 mM) as the charge carrier. The extrapolated reversal potential with Ba2' as the charge carrier was 48.5±13.9 mV, which was not statistically different from that obtained from Ba2+ current through the L-type Ca21 channel. The large standard deviation of the reversal potential estimate is due in part to the fact that the open-channel conductance was determined over a relatively narrow voltage range that is far from the reversal potential, so the small variance in the slope (SEM= +0.5 pS) between patches yields a large variance in the extrapolated reversal potential. Figure 2 . The conductance of this channel was 23.6 pS, and the extrapolated reversal potential was + 68.9 mV. charge carrier, it is difficult to separate L-type from T-type Ca2+ channels because of the similarity of their conductances. With Ba2`as the charge carrier, L-and T-type Ca21 channel currents can be easily separated; however, the L-type Ca2+ channel revealed little inactivation during the 100-200-msec duration voltage-clamp steps we used (see Figure 3) .
The L-type Ca2+ channel can be voltage inactivated, however, if given sufficient time. An experiment demonstrating L-type Ca2+ channel inactivation with Ba2+ as the charge carrier is shown in Figure 9 . In this experiment, the membrane patch was Figure 10 . This experiment is a continuation of the experiment shown in Figure 9 . After inactivating the channel with a prolonged depolarization to +40 mV, the patch was repolarized to + 13 mV. It is interesting that both L-and T-type Ca2' channels were observed frequently in these cells. Channels were seen in 75% of the successful patches. This is in sharp contrast to the results from guinea pig ventricular myocytes, in which L-type Ca2' channel activity was noted in only about 12% of the patches. 24 Using the single-channel conductances measured in this report, with the whole-cell L-and T-type Ca2' currents reported by Hirano and coworkers5 under similar conditions, the minimum channel density for both channel types was calculated to be about six channels per square micrometer, a value comparable to that found for 30 It is unlikely that the T channel represents Ca2' transit through the Na+ channel because 1) the channels are not blocked by up to 100 ,M 1TX (unreported observation), 2) the single-channel kinetics differ from those of the Na+ channels seen in these cells,31 and 3) the T channels activated and inactivated at potentials more positive than would be expected if the current was carried through Na+ channels. Figure 9 ). 
